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I. Conformational Searching of 1 and ts1-2
Spartan10 was used to generate 86 conformers of the bisabolyl cation (1). These conformers were then fully optimized at mPW1PW91/6-31+G (d,p) . Upon removal of identical conformers, 67 conformers were identified. Geometries for these structures can be found in the attached mol2 file, "1_all.mol2" located in the structures zip file, and free energy data are listed below in Table S1 . Next, scans representing the 1,2-hydride shift were performed on the 67 conformers of the bisabolyl cation to identify 67 starting geometries for transition state optimizations. 67 TSSs were located ("ts1-2_all.mol2" in the structures zip file) and free energy barriers (relative to the global minimum of 1, Table S1) and docking data are reported in TableS2. As listed in Table S2 , the 1,2-hydride shift located for conformer 1 in Table S1 corresponds to the filename "1.mol2" in Table S2 . Therefore, column 1 in Table S2 no longer corresponds to a ranking, but rather a link to bisabolyl conformers. The ranking in terms of free energy barrier has been provided in column 2. Also, for example, the 1,2-hydride shift TSS corresponding to ts1d has been assigned conformer 54, based on the free energy ranking of its corresponding bisabolyl conformer. Therefore, the geometry for ts1d can be found as "54.mol2" in the "hydrideTS_all.mol2" file. These structures were docked into epi-isozizaene synthase (pdb id 3KB9) using the FRED Receptor docking program in the Openeye software suite. The chemgauss3 scoring function produced a best pose for each, and this data is also provided in Table S2 . Figure 5 .
II. Energy and Frequency Data for Structures in
The geometries for the stationary points described in Figure 5 can be found in the "fig5_all.mol2" file in the structures zip file. In Table S3 , the free energy and frequency (for TSSs) data can also be found. 
III. Docked Structures in Figure 7.
Listed below are images for the best and productive poses as displayed in Figure 7 . These are meant to stand alone, so that greater inspection can be made. The following images were designed to preserve the viewing perspective in the manuscript, while also showing the noted interactions. Selected interactions are shown and given in Å. Selection criterion for the interactions include: (1) C-HC-H repulsive interactions less than 2.00 Å, (2) C-Hπ attractive interactions with an HC distance less than 3.5 Å, and (3) the shortest C-HO(phosphate) bond indicative of a deprotonation. PDB files for both poses can be found in "best_pose.zip" and "productive_pose.zip." Figure S1 . Best AND productive docking pose for the bisabolyl cation (1). Four C-HC-H interactions:  1.54 Å, 1.76 Å, 1.95 Å, 1.98 Å. Five C-Hπ interactions: 1.72 Å, 2.63 Å, 2.64 Å, 2.72 Å, 3 .10 Å. C-HO(phosphate): 2.86 Å. Figure S2. Best AND productive docking pose for the TSS connecting the bisabolyl and acorenyl cations  (ts1-3). (1). Six C-HC-H interactions: 1.25 Å, 1.42 Å, 1.60 Å, 1.68 Å, 1.69 Å, 1 .90 Å. Two C-Hπ interactions: 2.50 Å, 2.64 Å. C-HO(phosphate): 2.66 Å. Figure S3. Best docking pose for the acorenyl cation (3). (1). Five C-HC-H interactions: 1.46 Å, 1.57 Å,  1.85 Å, 1.88 Å, 1.95 Å. Three C-Hπ interactions: 2.10 Å, 2.54 Å, 3 .43 Å. C-HO(phosphate): 2.45 Å. Figure S4. Productive docking pose for the acorenyl cation (3). (1). Four C-HC-H interactions: 1.15 Å,  1.50 Å, 1.50 Å, 1.85 Å. Three C-Hπ interactions: 2.35 Å, 2.36 Å, 3 .16 Å. C-HO(phosphate): 2.00 Å. Figure S5. Best docking pose for the TSS connecting the acorenyl and cedryl cations (ts3-4). (1). Four C-HC-H interactions: 1.28 Å, 1.53 Å, 1.59 Å, 1.89 Å. Three C-Hπ interactions: 2.25 Å, 2.36 Å, 3 .35 Å. C-HO(phosphate): 2.71 Å. Figure S6. Productive docking pose for the TSS connecting the acorenyl and cedryl cations (ts3-4). (1).  Four C-HC-H interactions: 1.75 Å, 1.76 Å, 1.96 Å, 1 .97 Å. Three C-Hπ interactions: 2.20 Å, 2.38 Å, 2.82 Å. C-HO(phosphate): 2.82 Å. Figure S7. Best docking pose for the cedryl cation (4). (1). Six C-HC-H interactions: 0.90 Å, 1.33 Å,  1.75 Å, 1.79 Å, 1.91 Å, 1.97 Å. Four C-Hπ interactions: 2.05 Å, 2.55 Å, 2.55 Å, 2 .92 Å. C-HO(phosphate): 2.95 Å. Figure S8. Productive docking pose for the cedryl cation (4). (1). Five C-HC-H interactions: 1.26 Å,  1.57 Å, 1.57 Å, 1.68 Å, 1.82 Å. Five C-Hπ interactions: 2.52 Å, 2.65 Å, 2.68 Å, 2.73 Å, 2 .79 Å. C-HO(phosphate): 2.28 Å. Figure S9. Best AND productive docking pose for the TSS connecting the cedryl and prezizyl cations (ts4-5). (1). Two C-HC-H interactions: 1.10 Å, 1.72 Å. Seven C-Hπ interactions: 2.13 Å, 2.25 Å, 2.54 Å,  2.65 Å, 2.82 Å, 2.88 Å, 3 .05 Å. C-HO(phosphate): 2.64 Å. Figure S10. Best AND productive docking pose for the prezizyl cation (5). (1). Six C-HC-H interactions: 1.26 Å, 1.37 Å, 1.76 Å, 1.86 Å, 1.90 Å, 1.97 Å. Four C-Hπ interactions: 2.32 Å, 2.50 Å, 2.68 Å, 2 .70 Å. C-HO(phosphate): 1.84 Å. Figure S11. Best AND productive docking pose for the TSS connecting the prezizyl and zizyl cations (ts5-6). (1). Five C-HC-H interactions: 1.53 Å, 1.63 Å, 1.71 Å, 1.74 Å, 1 .90 Å. Two C-Hπ interactions: 2.76 Å, 2.91 Å. C-HO(phosphate): 2.41 Å. Figure S12. Best docking pose for the zizyl cation (6). (1). Three C-HC-H interactions: 1.26 Å, 1.34 Å,  1.77 Å. Four C-Hπ interactions: 2.15 Å, 2.69 Å, 2.87 Å, 2. 98 Å. C-HO(phosphate): 2.85 Å. 
V. Dynamics Movies
In the attached "movies" zip file, four dynamics movies have been made showing product formation of cations 4, 11, 12, and 13. These movies are provided in the mp4 file format.
